04/14/2005 15:30 



5084777234 



Richard M Sharkansky 



PAGE 3/22 



Serial No. 09/606,730 

Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1. (cancelled) 

2. (cancelled) 

3. (cancelled) 

4. (currently amended) A data storage system for transferring data between a host 
computer/server and a bank of disk drives through a system interface, such system interface 
comprising: 

a plurality of first directors coupled to the host computer/server; 
a plurality of second directors coupled to the bank of disk drives; 
a cache memory accessible^ 

a data transfer section oouplod to the plurality of first directors and ? the 
second director s, and th e cache memory ; 

a messaging network coupled to the plurality of first directors and the plurality 
of second directors, such first and second directors controlling data transfer between 
the host computer and the bank of disk drives in response to messages passing between 
the directors through the messaging network as such data passes through the memory 
via the data transfer section; 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

5. (original) The system recited in claim 4 including a backplane and wherein the 
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cache memory and the directors are interconnected through the backplane. 

6. (original) The system recited in claim 5 wherein the backplane is a printed circuit 

board. 

7. (previously presented) The system recited in claim 4 wherein the messaging 
network comprises a switch network having a plurality of ports, each one of the ports being 
coupled to a corresponding one of the plurality of first and second directors. 

8. (previously presented) A system interface comprising; 

a plurality of first directors; 
a plurality of second directors; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of first and second directors; 

a messaging network comprising a switch network having a plurality of ports, 
each one of the ports being coupled to a corresponding one of the plurality of first 
directors and second directors, such message network being operative independently 
of the data transfer section; 

wherein the first and second directors control data transfer between the first 
directors and the second directors in response to messages passing between the first 
directors and the second directors through the messaging network to facilitate data 
transfer between first directors and the second directors with such data passing through 
the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

9. (previously presented) A system interface comprising: 

a plurality of first directors; 
a plurality of second directors; 

a data transfer section having a cache memory, such cache memory being 

4 

PAGE 4/22 * RCVD AT 4M4/2005 3:29:13 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/8 - DNIS:8729308 * CSID: 5084777234 " DURATION <mm-ss):1048 



04/14/2005 15:30 



5084777234 



Richard M Sharkansky 



PAGE 5/22 



Serial No. 09/606,730 

coupled to the plurality of first and second directors; 

a messaging network, operative independently of the data transfer section, 
coupled to the plurality of first directors and the plurality of second directors; 

wherein the first and second directors control data transfer between the first 
directors and the second directors in response to messages passing between the first 
directors and the second directors through the messaging network with such messages 
by-passing the data transfer section and with such data transfer comprising passing data 
through the directors to the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

10. (previously presented) The system interface recited in claim 9 wherein the 
messaging network comprises a switch network having a plurality of ports, each one of the 
ports being coupled to a corresponding one of the plurality of first and second directors. 

1 1 . (previously presented) A system interface comprising: 

a plurality of first directors; 
a plurality of second directors; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of first and second directors; 

a messaging network coupled to the plurality of first directors and the plurality 
of second directors; 

wherein the first and second directors control data transfer between the first 
directors and the second directors in response to_messages passing between the first 
directors and the second directors through the messaging network with such messages 
by-passing the da t a transfer section and with such data transfer comprising passing data 
through the directors to the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 
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12. (previously presented) The system interface recited in claim 11 wherein the 
messaging network comprises a switch network having a plurality of ports, each one of the 
ports being coupled to a corresponding one of the plurality of first and second directors. 

13. (previously presented)_A system interface comprising: 

a plurality of first directors: 
a plurality of second directors; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of first and second directors; 

a messaging network comprising a switch network having a plurality of ports, 
each one of the ports being coupled to a corresponding one of the plurality of first and 
second directors; 

wherein the first and second directors control data transfer between the first 
directors and the second directors in response to messages passing between the first 
directors and the second directors through the messaging network with such messages 
by-passing the data transfer section and with such data transfer comprising passing data 
through the directors to the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

14. (previously presented). A system interface comprising: 

a plurality of directors 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of directors; 

a messaging network, operative independently of the data transfer section, 
coupled to the plurality of directors; 

wherein the directors control data transfer in response to messages passing 
between the directors through the messaging network with such data passing through 
the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
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directors and the cache memory. 

15. (previously presented). The system interface recited in claim 14 wherein each 
one of the directors includes: 

a data pipe coupled between an input of such one of the directors and the 
cache memory; and 

a controller for transferring the messages between the message network and 
such one of the directors. 

16. (previously presented) The system interface recited in claim 14 wherein the 
messaging network comprises a switch network having a plurality of ports, each one of the 
ports being coupled to a corresponding one of the plurality of directors. 

17. (previously presented) The system interface recited in claim 16 wherein each one 
of the directors includes: 

a data pipe coupled between an input of such one of the directors and the 
cache memory; and 

a controller for transferring the messages between the message network and 
such one of the directors. 

18. (previously presented) A data storage system for transferring data between a host 
computer/server and a bank of disk drives through a system interface, such system interface 
comprising: 

a plurality of first directors coupled to host computer/server; 

a plurality of second directors coupled to the bank of disk drives; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of first and second directors; 

a messaging network, operative independently of the data transfer section, 
coupled to the plurality of first directors and the plurality of second directors; 

wherein the first and second directors control data transfer between the host 
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computer and the bank of disk drives in response to messages passing between at least a 
pair of the plurality of first and second directors through the messaging network with 
such data passing through the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

1 9. (previously presented) The system interface recited in claim 1 8 wherein each one 
of the first and second directors includes; 

a data pipe coupled between an input of such one of the first and second 
directors and the cache memory; 

a controller for transferring the messages between the message network and 
such one of the first and second directors. 

20. (previously presented) Hie system interface recited in claim 1 8 wherein the 
messaging network comprises a switch network having a plurality of ports, each one of the 
ports being coupled to a corresponding one of the plurality of first and second directors, 

2 1 . (previously presented) The system interface recited in claim 20 wherein each one 
of the directors includes: 

a data pipe coupled between an input of such one of the directors and the 
cache memory; and 

a controller for transferring the messages between the message network and 
such one of the directors. 



Cancel claims 22 -25. 

26. (previously presented) A system interface comprising: 
a plurality of directors; 
„ a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of directors; 
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a messaging network comprising a switch net work having a plurality of ports, 
each one of the ports being coupled to a corresponding one of the plurality of 
directors, such message network being operative independently of the data transfer 
section; 

wherein the directors control data transfer in response to messages passing 
between the directors through the messaging network with such data passing through 
the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

27. (previously presented) A system interface comprising; 

a plurality of directors; 

a data transfer section having a cache memory', such cache memory being 
coupled to the plurality of directors; 

a messaging network, operative independently of the data transfer section, 
coupled to the plurality of directors; 

wherein the directors control data transfer in response to messages passing 
between the directors through the messaging network with such messages by-passing 
the data transfer section and with such data transfer comprising passing data through the 
directors to the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

28. (previously presented) The system interface recited in claim 27 wherein the 
messaging network comprises a switch network having a plurality of ports, each one 
of the ports being coupled to a corresponding one of the plurality of directors. 

29. (previously presented) A system interface comprising: 

a plurality of directors; 

a data transfer section having a cache memory, such cache memory being 
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coupled to the plurality of directors; 

a messaging network coupled to the plurality of directors; 

wherein the first and second directors control data transfer in response to 
messages passing between the directors through the messaging network with such 
messages by-passing the data transfer section and with such data transfer comprising 
passing data through the directors to the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

30. (previously presented) The system interface recited in claim 29 wherein the 
messaging network comprises a switch network having a plurality of ports, each one of the 
ports being coupled to a corresponding one of the plurality of directors. 

3 1 . (previously prsented) A system interface comprising: 

a plurality of directors; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of directors; 

a messaging network comprising a switch network having a plurality of ports, 
each one of the ports being coupled to a corresponding one of the plurality of 
directors; 

wherein the directors control data transfer in response to messages passing 
between the directors through the messaging network with such messages by-passing 
the data transfer section and with such data transfer comprising passing data through the 
directors to the cache memory in the data transfer section; 

wherein the messaging network passes the messages from any of the plurality 
of directors to a selected one of the plurality of directors; and 

wherein there are separate point-to-point datapaths between each one of the 
directors and the cache memory. 

32. (previously presented) A system interface comprising: 
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a plurality of directors 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of directors; 

a messaging network, operative independently of the data transfer section, 
coupled to the plurality of directors; 

wherein the directors control data transfer in response to messages passing 
between the directors through the messaging network with such data passing through 
the cache memory in the data transfer section; 

wherein the messaging network passes the messages from any one of the 
plurality of directors to a selected one of the plurality of directors; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

33. (previously presented) The system interface recited in claim 32 wherein each one 
of the directors includes: 

a data pipe coupled between an input of such one of the directors and the 
cache memory; and 

a controller for transferring the messages between the message network and 
such one of the directors, 

34. (previously presented) The system interface recited in claim 32 wherein the 
messaging network comprises a switch network having a plurality of ports, each one of the 
ports being coupled to a corresponding one of the plurality of directors. 

35. (currently amended) The system interface recited in claim 32 34 wherein each J 
one of the directors includes: 

a data pipe coupled between an input of such one of the directors and the 
cache memory; and 

a controller for transferring the messages between the message network and 
such one of the directors. 
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36. (previously presented) A data storage system for transferring data between a host 
computer/server and a bank of disk drives through a system interface, such system interface 
comprising: 

a plurality of first directors coupled to host computer/server; 

a plurality of second directors coupled to the bank of disk drives; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of first and second directors; 

a messaging network, operative independently of the data transfer section, 
coupled to the plurality of first directors and the plurality of second directors; 

wherein the first and second directors control data transfer between the host 
computer and the bank of disk drives in response to messages passing between at least a 
pair of the plurality of first and second directors through the messaging network with 
such data passing through the cache memory in the data transfer section; 

wherein the messaging network passes the messages from any of the first 
plurality of directors to a selected one of said second plurality of directors and from 
any one of the second plurality of directors to a selected one of the first plurality of 
directors; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory, 

37. (previously presented) The system interface recited in claim 36 wherein each one 
of the first and second directors includes: 

a data pipe coupled between an input of such one of the first and second 
directors and the cache memory; 

a controller for transferring the messages between the message network and 
such one of the first and second directors. 

38. (previously presented) The system interface recited in claim 36 wherein the 
messaging network comprises a switch network having a plurality of ports, each one of the 

12 



PAGE 12/22 • RCVD AT 4/14/2005 3:29:13 PM [Eastern Daylight rone] • SVR:USPTO-EFXRF-1/8 " DNIS:8729306 - CSID: 5084777234 • DURATION (mm-«S):10-48 



04/14/2005 15:30 



5084777234 



Richard M Sharkansky 



PAGE 13/22 



Serial No. 09/606,730 
ports being coupled to a corresponding one of the plurality of first and second directors. 

39. (previously presented) The system interface recited in claim 38 wherein each one 
of the directors includes: 

a data pipe coupled between an input of such one of the directors and the 
cache memory; and 

a controller for transferring the messages between the message network and 
such one of the directors. 

40. (currently amended) A data storage system for transferring data between a host 
computer/server and a bank of disk drives through a system interface, such system interface 
comprising: 

a plurality of first directors coupled to the host computer/server; 
a plurality of second directors coupled to the bank of disk drives; 
a cache memory^ accessible 

a data transfer section coupled t o the plurality of first directors ? and the 
second directors , and the oaoho memory; 

a messaging network coupled to the plurality of first directors and the plurality 
of second directors, such first and second directors controlling data transfer between 
the host computer and the bank of disk drives in response to messages passing between 
the directors through the messaging network as such data passes through the memory 
via the data transfer section; 

wherein the messaging network passes the messages from any of the first 
plurality of directors to a selected one of said second plurality of directors and from 
any one of the second plurality of directors to a selected one of the first plurality of 
directors; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

41. (previously presented) The system recited in claim 40 including a backplane and 
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wherein the cache memory and the directors are interconnected through the backplane. 

42. (previously presented) The system recited in claim 41 wherein the backplane is a 
printed circuit board. 

43. (previously presented) The system recited in claim 40 wherein the messaging 
network comprises a switch network having a plurality of ports, each one of the ports being 
coupled to a corresponding one of the plurality of first and second directors. 

44. (previously presented) A system interface comprising: 

a plurality of first directors; 
a plurality of second directors; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of first and second directors; 

a messaging network comprising a switch network having a plurality of ports, 
each one of the ports being coupled to a corresponding one of the plurality of first 
directors and second directors, such message network being operative independently 
of the data transfer section; 

wherein the messaging network passes messages from any of the first plurality 
of directors to a selected one of said second plurality of directors and from any one of 
the second plurality of directors to a selected one of the first plurality of directors; 

wherein the first and second directors control data transfer between the first 
directors and the second directors in response to the messages passing between the first 
directors and the second directors through the messaging network to facilitate data 
transfer between first directors and the second directors with such data passing through 
the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

45. (previously presented) A system interface comprising: 
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a plurality of first directors; 
a plurality of second directors; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of first and second directors; 

a messaging network, operative independently of the data transfer section, 
coupled to the plurality of first directors and the plurality of second directors; 

wherein the first and second directors control data transfer between the first 
directors and the second directors in response to messages passing between the first 
directors and the second directors through the messaging network with such messages 
by-passing the data transfer section and with such data transfer comprising passing data 
through the directors to the cache memory in the data transfer section; 

wherein the messaging network passes the messages from any of the first 
plurality of directors to a selected one of said second plurality of directors and from 
any one of the second plurality of directors to a selected one of the first plurality of 
directors; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

46. (previously presented) The system interface recited in claim 45 wherein the 
messaging network comprises a switch network having a plurality of ports, each one of the 
ports being coupled to a corresponding one of the plurality of first and second directors. 

47. (previously presented) A system interface comprising: 

a plurality of first directors; 
a plurality of second directors; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of first and second directors; 

a messaging network coupled to the plurality of first directors and the plurality 
of second directors; 

wherein the first and second directors control data transfer between the first 
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directors and the second directors in response to messages passing between the first 
directors and the second directors through the messaging network with such messages 
by-passing the data transfer section and with such data transfer comprising passing data 
through the directors to the cache memory in the data transfer section; 

wherein the messaging network passes the messages from any of the first 
plurality of directors to a selected one of said second plurality of directors and from 
any one of the second plurality of directors to a selected one of the first plurality of 
directors; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

48. (previously presented) The system interface recited in claim 47 wherein the 
messaging network comprises a switch network having a plurality of ports, each one of the 
ports being coupled to a corresponding one of the plurality of first and second directors. 

49. (previously presented) A system interface comprising: 

a plurality of first directors; 
a plurality of second directors; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of first and second directors; 

a messaging network comprising a switch network having a plurality of ports, 
each one of the ports being coupled to a corresponding one of the plurality of first and 
second directors; 

wherein the messaging network passes messages from any of the first plurality 
of directors to a selected one of said second plurality of directors and from any one of 
the second plurality of directors to a selected one of die first plurality of directors; 

wherein the first and second directors control data transfer between the first 
directors and the second directors in response to the messages passing between the first 
directors and the second directors through the messaging network with such messages 
by-passing the data transfer section and with such data transfer comprising passing data 
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. through the directors to the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

Cancel claims 50 - 51 

52. (previously presented) A system interface comprising: 

a plurality of directors; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plural i ty of directors; 

a messaging network comprising a switch network having a plurality of ports, 
each one of the ports being coupled to a corresponding one of the plurality of 
directors, such message network being operative independently of the data transfer 
section; 

wherein the messaging network passes messages from any one of the plurality 
of directors to a selected one of the plurality of directors; 

wherein the directors control data transfer in response to the messages passing 
between the directors through the messaging network with such data passing through 
the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

53. (previously presented) A system interface comprising: 

a plurality of directors; 

a data transfer section having a cache memory, such cache memory being 
coupled to the plurality of directors; 

a messaging network, operative independently of the data transfer section, 
coupled to the plurality of directors; 

wherein the messaging network passes messages from any one of the plurality 
of directors to a selected one of the plurality of directors; 
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wherein the directors control data transfer in response to the messages passing 
between the directors through the messaging network with such messages by-passing 
the data transfer section and with such data transfer comprising passing data through the 
directors to the cache memory in the data transfer section; and 

wherein there are separate point-to-point data paths between each one of the 
directors and the cache memory. 

54. (previously presented) The system interface recited in claim 53 wherein the 
messaging network comprises a switch network having a plurali ty of ports, each one of the 
ports being coupled to a corresponding one of the plurality of directors. 
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